Phase 1 study to identify tumour hypoxia in patients with head and neck cancer using technetium-99m BRU 59-21.
The aim of this study was to assess the safety and biodistribution of technetium-99m BRU 59-21, a novel radioactively labelled 2-nitro-imidazole hypoxic marker, in head and neck cancer patients and to correlate uptake with pimonidazole staining. (99m)Tc-BRU 59-21 was administered intravenously (mean dose 824 MBq, range 780-857 MBq) to ten head and neck cancer patients scheduled for primary surgery, and whole-body images and SPET scans were then obtained. Uptake of radioactivity in the regions of interest was determined and tumour to normal tissue ratios were calculated after correlative evaluation with MRI/CT. Twelve to 16 h before surgery (up to 2 weeks after the scan), patients received pimonidazole intravenously. Tumour sections were stained immunohistochemically for pimonidazole binding. No serious adverse events were reported. In five patients there were ten adverse events, which were mild in intensity and resolved completely without intervention. Uptake of (99m)Tc-BRU 59-21 was observed in eight of the ten primary tumours. Tumour to normal tissue ratios on the SPET scans for primary tumour and lymph nodes increased from 1.8 (range 0.9-2.7) to 2.1 (range 0.8-3.7) between 30 min and 3 h post injection. Tumour to normal tissue ratios in the primary tumour were significantly correlated with pimonidazole staining for SPET scans performed 30 min and 3 h post injection ( P=0.016 and P=0.037, respectively). When primary tumour and involved lymph nodes were considered in conjunction, correlation between the tumour to normal tissue ratio and pimonidazole staining was observed for early ( P<0.001) but not for late SPET scans ( P=0.076). However, late scans showed better tumour delineation than early scans. Administration of (99m)Tc-BRU 59-21 in head and neck cancer patients appears to be safe and feasible. Uptake and retention in tumour tissue was observed, suggestive of tumour hypoxia, and this was supported by correlations with staining for the hypoxic marker pimonidazole.